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SYSTEM LSI 

[0001] 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a system LSI including a 
plurality of circuit blocks. More particularly, the present invention 
relates to a system LSI designed to perform a test operation of circuit 
blocks for a shorter period of time. 

[0002] 

BACKGROUND OF THE INVENTION 
[0003] 

A conventional system LSI includes a plurality of circuit blocks 
and a single power supply terminal, connected to the circuit blocks. 
Each circuit block may be tested with different levels of supply voltage 
and different durations of tests. The total duration of tests is 
determined based on the longest duration of test for a specific circuit 
block. In other words, some circuit blocks may not be tested until the 
longest duration of test is completed. 

[0004] 

OBJECTS OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a 
system LSI in which circuit blocks can be tested for a shorter period of 
time. 
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[0005] 

Additional objects, advantages and novel features of the 
present invention will be set forth in part in the description that 
follows, and in part will become apparent to those skilled in the art 
upon examination of the following or may be learned by practice of the 
invention. The objects and advantages of the invention may be 
realized and attained by means of the instrumentalities and 
combinations particularly pointed out in the appended claims. 

[0006] 

SUMMARY OF THE INVENTION 

According to the present invention, a system LSI includes a 
plurality of circuit blocks; a first power supply terminal, which is 
connected to a first circuit block; and a second power supply terminal, 
which is connected to a second circuit block. A first level of test 
voltage is applied from the first power supply terminal to the first 
circuit block for a predetermined period of time whereby the first 
circuit block is tested in operation. A second level of test voltage is 
applied from the second power supply terminal to the second circuit 
block for a predetermined period of time whereby the second circuit 
block is tested in operation independently from the first circuit block. 
The circuit blocks can be tested for a shorter period of time. 

[0007] 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a circuit (block) diagram showing a system LSI 
according to a first preferred embodiment of the present invention. 

Fig. 2 is a timing chart showing the test operation of the 
system LSI according to the first preferred embodiment, shown in Fig. 
L 

Fig. 3 is a circuit (block) diagram showing a system LSI 
according to a second preferred embodiment of the present invention. 

Figs. 4A to 4C are timing charts showing the test operation of 
the system LSI according to the second preferred embodiment, shown 
in Fig. 3. 

Figs. 5A and 5B are circuit (block) diagrams showing a system 
LSI according to a third preferred embodiment of the present 
invention. 

[0008] 

DETAILED DISCLOSURE OF THE INVENTION 

In the following detailed description of the preferred 
embodiments, reference is made to the accompanying drawings which 
forma part hereof, and in which is shown by way of illustration 
specific preferred embodiments in which the inventions may be 
practiced. These preferred embodiments are described in sufficient 
detail to enable those skilled in the art to practice the invention, and 
it is to be understood that other preferred embodiments may be 
utilized and that logical, mechanical and electrical changes may be 
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made without departing from the spirit and scope of the present 
inventions. The following detailed description is, therefore, not to be 
taken in a limiting sense, and scope of the present inventions is 
defined only by the appended claims. 
[0009] 

Fig. 1 is a circuit (block) diagram showing a system LSI on a 
wafer according to a first preferred embodiment of the present 
invention. The system LSI includes a plurality of circuit blocks IPl, 
IP2, IP3 and IP4; a first power supply terminal VDDi; and a second 
power supply terminal VDD2. The first power supply terminal 
VDDI is connected to the circuit blocks IPl and IP2. The second 
power supply terminal VDD2 is connected to the circuit blocks IP3 
and IP4. All of the circuit blocks are tested on a wafer before 
fabrication of the system LSI is completed. The circuit blocks IPl to 
IP4 may be a logic circuit, an analog circuit, a memory circuit, and so 
on. 

[0010] 

Fig. 2 is a timing chart showing the test operation of the 
system LSI according to the first preferred embodiment, shown in Fig. 
1. In test operation, during a period of time "tl", a 2.7V of test signal 
is applied from the first power supply terminal VDDI to the circuit 
blocks IPl and IP2. At the same time, a 2.7V of test signal is applied 
from the second power supply terminal VDD2 to the circuit blocks IP3 
and IP4. 
[0011] 
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During a period of time "t2", 2.7V of test signal maintains 
being applied from the first power supply terminal VDD1 to the 
circuit block IPl, but no test signal is applied to the circuit block IP2. 
On the other hand, a 3.0V of test signal is applied from the second 
power supply terminal VDD2 to the circuit blocks IP3 and IP4. 
[0012] 

During a period of time "t3", a 3.3V of test signal is applied 
from the first power supply terminal VDD1 to the circuit blocks IPl 
and IP2. On the other hand, 3.0V of test signal maintains being 
applied from the second power supply terminal VDD2 to the circuit 
block IP4, but not test signal is applied to the circuit block IP3. 
[0013] 

During a period of time "t4", a 3.3V of test signal is applied 
from the second power supply terminal VDD2 to the circuit blocks IP4. 
On the other hand, no test signal is applied to the circuit blocks IPl, 
IP2 and IP3. 
[0014] 

As described above, according to the first preferred 
embodiment, the total duration of test is "tl+t2+t3+t4". 
[0015] 

Fig. 3 is a circuit (block) diagram showing a system LSI 
according to a second preferred embodiment of the present invention. 
The system LSI includes a plurality of circuit blocks IPl, IP2, IP3 and 
IP4; a first power supply terminal VDDl; a second power supply 
terminal VDD2; and a switching circuit (relay circuit) 10. The first 
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power supply terminal VDD1 is connected to the circuit blocks IP1 
and IP2 and to the switching circuit 10. The second power supply 
terminal VDD2 is connected to the circuit block IP4 and the switching 
circuit 10. The circuit block IP3 is connected to the switching circuit 
10. All of the circuit blocks are tested on a wafer before fabrication of 
the system LSI is completed. The circuit blocks IP1 to IP4 may be a 
logic circuit, an analog circuit, a memory circuit, and so on. 
[0016] 

The switching circuit 10 selectively connects the circuit block 
IP3 to the first and second power supply terminals VDD1 and VDD2. 
[0017] 

Figs. 4A to 4C are timing charts showing the test operation of 
the system LSI according to the second preferred embodiment, shown 
in Fig. 3. In test operation, during a period of time "tl", the 
switching circuit 10 connects the circuit block IP3 to the second power 
supply terminal VDD2. A 2.7V of test signal is applied from the first 
power supply terminal VDD1 to the circuit blocks IP1 and IP2, and a 
2.7V of test signal is applied from the second power supply terminal 
VDD2 to the circuit blocks IP3 and IP4. 
[0018] 

During a period of time "t2", the switching circuit 10 keep 
connecting the circuit block IP3 to the second power supply terminal 
VDD2. 2.7V of test signal maintains being applied from the first 
power supply terminal VDD1 to the circuit blocks IP1, but not IP2. 
On the other hand, a 3.0V of test signal is applied from the second 
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power supply terminal VDD2 to the circuit blocks IP3 and IP4. 
[0019] 

During a period of time "t3", the switching circuit 10 connects 
the circuit block IP3 to the first power supply terminal VDD1. A 
3.3V of test signal is applied from the first power supply terminal 
VDD1 to the circuit blocks IP1, IP2 and IP3. On the other hand, 
3.0V test signal maintains being applied from the second power 
supply terminal to the circuit block IP4. 
[0020] 

As described above, according to the second preferred 
embodiment, the total duration of test is "tl+t2+t3+t4". 
[0021] 

Figs. 5A and 5B are circuit (block) diagrams showing a system 
LSI according to a third preferred embodiment of the present 
invention. The system LSI includes a plurality of circuit blocks IP1, 
IP2 and IP3, which are connected to first to third terminals vddl, 
vdd2 and vdd3, respectively. All of the circuit blocks IP1 to IP3 are 
tested on a wafer before fabrication of the system LSI is completed. 
The circuit blocks IPl to IP4 may be a logic circuit, an analog circuit, a 
memory circuit, and so on. Fig. 5A illustrates the configuration on a 
wafer. 
[0022] 

For testing the operation of the circuit blocks IPl to IP3, test 
voltage signals are applied to the terminals vddl, vdd2 and vdd3 
independently. After such an operation test, the terminals vddl, 



-7- 



OKI-020356 



vdd2 and vdd3 are wire-bonded to an external power supply terminal 
VDD, as shown in Fig. 5B. Fig. 5B illustrates the configuration as a 
complete system LSI. 
[0023] 

As described above, according to the third preferred 
embodiment, the total duration of test becomes shorter as compared 
with the conventional technology. Since the circuit blocks IP1 to IP3 
are tested individually and independently on the wafer, the total 
duration is determined based on the longest test period for a specific 
circuit block, IP1, IP2 or Ip3. 
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